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1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Soneda. 

Soneda discloses (fig.3) an integrated circuit comprising: a circuit that has metal-oxide- 
semiconductor transistors (NM1 ,NM2) with threshold voltages that change with age 
and powered by a power supply voltage (SP,SN); and monitoring and compensation 
circuitry that measures the threshold voltage changes and that compensates for the 
threshold voltage changes by adjusting the power supply voltage. 
Soneda recites (col .6,lns. 56-68): 

"That is to say, since the voltages to compensate the HMOS transistors 
NM.sub.1 and NM.sub.2 for the threshold voltages V.sub.th1 and V.sub.th2 of the 
respective NMOS transistors NM.sub.1 and NM.sub.2 are stored in the capacitors 
C.sub.1 and C.sub.2 during the above described precharge interval as shown in 
FIG. 4, the gate potential of the NMOS transistor NM.sub.2 indicates V.sub.DC 
+V.sub.th2 -.DELTA.Vs and the gate potential of the NMOS transistor indicates 
V.sub.DC +V.sub.th1, e.g., when the potential of the first bit line BL1 is 
changed by -.DELTA.Vs. 



Col.7,lns.50-58: 
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"In addition, since the sensing amplifier in the first preferred embodiment 

can compensate for the divergence .DELTA.V.sub.th, the improvement of a yield 

of manufacturing memory devices can be achieved. Furthermore, even when the 

threshold voltage is changed due to aging; effects of the pairs of NMOS and 

PMOS transistors, the input reduced offset voltage V.sub.OS can accurately be 

eliminated." 

Col. 10,48-55: 

"Furthermore, since the sensing amplifier 

according to the present invention can completely compensate the MOS 
transistors for the divergence in the threshold voltages of the transistors, 
the yield of manufacturing memory devices can be improved and ther accurate 
sensing operation can be ensured for a long time without suffering from the 
influences of the aging effects on the sensing amplifier." 

Soneda disclose the sensing amplifier can assure an accurate sensing operation 
without reduction of sensitivity for the electric charge on the bit line due to 
the divergence in the threshold voltages of the respective transistors. Even 
when the circuit elements constituting such a memory device as described above 
are miniaturized, the sensing amplifier according to the present invention can 
have a high sensitivity for sensing the electric charge appearing on the 
information bit line. Since the sensing amplifier according to the present 
invention can assure the sensing operation even when a capacitance of the 
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capacitor incorporated in each memory cell is reduced due to the 
miniaturization of the IC memory device, high integrations of memory devices 
can be achieved in practice. Furthermore, since the sensing amplifier 
according to the present invention can completely compensate the MOS 
transistors for the divergence in the threshold voltages of the transistors, 
the yield of manufacturing memory devices can be improved and ther accurate 
sensing operation can be ensured for a long time without suffering from the ■ 
influences of the aging effects on the sensing amplifier. 

Soneda discloses an apparatus for sensing an electric charge appearing on at least 
one bit line of a memory cell comprises a pair of P-channel MOS (Metal Oxide 
Semiconductor) transistors whose sources are commonly connected, a pair of N- 
channel MOS (Metal Oxide Semiconductor) transistors whose sources are commonly 
connected, both pairs of the PMOS and NMOS transistors carrying out latch operations 
according to control signals supplied to their sources to sense the electric charge 
appearing on either a first or second bit line. In at least one of the pairs of PQOS and 
NMOS transistors, the gate of each MOS transistor is connected to either the first or 
second bit line via a capacitor, a first switching element is disposed between the drain 
of each MOS transistor and gate thereof, and a second switching element is disposed 
between the drain of each MOS transistor and a junction to either the first or second bit 
line. When control voltages applied to both sources of the PMOS transistors and 
NMOS transistors are changed and the switching elements are switched over during a 
precharge interval and sensing operation interval, the capacitors store voltages 
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according to the respective threshold voltages of the PMOS and NMOS transistors so 
that divergence in the threshold voltages cap be compensated f/n The pair of CMOS 
transistors in the memory device constitutes the sensing amplifier. The sensing 
amplifier according to the present invention can assure an accurate sensing operation 
without reduction of sensitivity for the electric charge on the bit line due to the 
divergence in the threshold voltages of the respective transistors. Even when the circuit 
elements constituting such a memory device as described above are miniaturized, the 
sensing amplifier according to the present invention can have a high sensitivity for 
sensing the electric charge appearing on the information bit line. Since the sensing 
amplifier according to the present invention can assure the sensing operation even 
when a capacitance of the capacitor incorporated in each memory cell is reduced due 
to the miniaturization of the IC memory device, high integrations of memory devices 
can be achieved in practice. Furthermore, since the sensing amplifier according to the 
present invention can completely compensate the MOS transistors for the divergence 
in the threshold voltages of the transistors, the yield of manufacturing memory devices 
can be improved and the accurate sensing operation can be ensured for a long time 
without suffering from the influences of the aglhgeHects on the sensing amplifier. As 
shown in FIG. 5, the capacitors C.sub.l and C.sub.2 and first, second, third, and oudh 
switching elements S.sub.l 1 , S.sub.21, 2.sub.12, apd S.sub.22 are connected to the 
pair of PMOS transistors. The sensing amplifier in the second preferred embodiment 
includes the pair of PMOS transistors whose sources are commonly connected and the 
pair of NMOS transistors whose sources are commonly connected. The pair of PMOS 
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transistors includes the two PMOS transistors PM.sub.1 and PM.sub.2. The pair of 
NMOS transistors includes the two NMOS transistors. NM.sub.1 and NM.sub.2. In the 
sensing amplifier of the second preferred embodiment, the control signal .phLsub.sN 
whose level is changed to zero level with the constant time difference .DELTA.t from 
the control signal .phi.SP to be described later is supplied to the sources of the NMOS 
transistors NM.sub.1 and NM.sub.2. The drain of the NMOS transistor NM.sub.1 is 
connected to the first bit line BLI . The drain of the NMOS transistor MN.sub.2 is 
connected to the second bit line BL2. The gate of the NMOS transistor NM.sub.1 is 
connected to the second bit line BL2. The control voltage .phLsub.sp is supplied to the 
sources of the PMOS transistors PM.sub.1 and PM.sub.2 in the pair of PMOS 
transistors which are compensated for the divergence of .DELTA.V.SUb.th. One end of 
the first switching element Sasub.l 1 and one end of the second switching element are 
connected to the drain of the PMOS transistor PM.sub.1 . The other end of the first 
switching element S.sub.l 1 is connected to the gate of the PMOS transistor PM.sub.1. 
In addition, the other end of the second switching element S.sub.12 is connected to the 
first bit line BLI . The first and second switching elements S.sub.l 1 and S.sub.12 are 
controlled by means of the control signals .phLsubal and .phLsub.z. On the other 
hand, one end of the third switching element S.sub.21 and one end of the foudh 
switching element S.sub.22 are connected to the drain of the PMOS transistor 
PM.sub.2. The other end of the third switching element S.sub.21 is connected to the 
second bit line BL2. These third and fourth switching elembnts S.sub.21 and S.sub.22 
are controlled by means of the control signals .phLsub.l and aphLsub.z, respectively, 
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in the same way as the first and second switching elements S.sub.l 1 and S.sub.12. 
Each gate of the PMOS transistors PM.sub.1 and PM.sub.2 constituting the pair c 
PMOS transistors of the sensing amplifier in the second preferred embodiment is 
coupled to the corresponding capacitor C.sub.l and C.sub.2. In detail, the gate of the 
PMOS transistor PM.sub.1 is connected to the other end of the first switching element 
S.sub.ll and to one end of the capacitor C.sub.l. The other end of the capacitor C.sub.l 
is connected to the second bit line BL2. On the other hand, the gate of the PMOS 
transistor PM.sub.2 is connected to the other end of the first switching element 
S.sub.21 and to one end of the capacitor C.sub.2. The other end of the capacitor 
C.sub.2 is connected to the first bit line'BLI . These capacitors C.sub.l and C.sub.2 can 
serve to compensate the PMOS transistors for the divergence of .DELTA.V.sub.th in 
the threshold voltages of the pair of PMOS transistors. 

3. Applicant's arguments filed 1 1/22/04 have been fully considered but they are not 

persuasive. The voltages to compensate the NMOS transistors 
NM.sub.1 and NM.sub.2 for the threshold voltages V.sub.tM and V.sub.th2 of the 
respective NMOS transistors NM.sub.1 and NM.sub.2 are stored in the capacitors 
C.sub.1 and C.sub.2 during the above described precharge interval as shown in 
FIG. 4. 

Further col.7,lns.50-58 recites: 

"In addition, since the sensing amplifier in the first preferred embodiment 
can compensate for the divergence .DELTA.V.sub.th, the improvement of a yield 
of manufacturing memory devices can be achieved. Furthermore, even when the 
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threshold voltage is changed due to aging effects of the pairs ofNMOS and 
PMOS transistors, the input reduced offset voltage V.sub.OS can accurately be 
eliminated." 

4. Claims 2-10 and 12-20 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kopley discloses In the read amplifier a mismatch of the 
inception voltages of cross-coupled transistors (M5, M6) of the read amplifier are 
compensated by four further transistors (M1 . . . M4), whereby a defined equalizing of 
the bitlines advantageously takes place with these further transistors simultaneously in 
what is called the equalize phase. The compensation takes place in that the bitline that 
is connected with the transistor with the lower inception voltage is charged to a higher 
level in the pre-load phase. This higher bitline level is switched to the gate of the 
transistor connected with the other bitline. In the evaluation phase the transistor with the 
higher inception voltage becomes more strongly conductive. Read amplifiers of this sort 
are most significant for memory generations beginning at 1 Gbit, since the mismatch 
due to the variation of the input voltages of the transistors can no longer usefully be 
solved by a correspondingly large gate surface of the cross-coupled transistors in the 
read amplifier. 

Chan discloses a dynamic random access memory device stores two bits of digital data 
in each memory cell. Two sense amplifiers are provided to sense and reproduce any of 
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the four binary values 11 , 10, 01 , 00 representing a strong one, a weak one, a weak 
zero and a strong zero, respectively, capable of being stored in each cell. The signal 
read out of a memory cell is restored to the memory cell by a feedback circuit, which 
utilizes the outputs of the sense amplifiers. Thus the proper charge is replaced on the 
selected storage capacitor in the memory cell. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Young whose telephone number is 571-272-1816. 
The examiner can normally be reached on Mon-Fri 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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